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[57] ABSTRACT

In an image recording apparatus, a pair of support plates
are provided in spaced-apart relation and in parallel to
each other for rotatably supporting guide rollers for

conveying a recording sheet, and a cartridge shaft
around which the recording sheet in elongated, web-
like form 1s wound. An outer casing is further provided
which accommodates the support plates together with
all components necessary for image recording. The
casing has one wall arranged in the direction orthogo-
nal to the surfaces of the support plate. A window is
provided in that wall to facilitate maintenance of the

apparatus.

S Claims, 2 Drawing Sheets
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IMAGE RECORDING APPARATUS HAVING
WINDOW FOR MAINTENANCE PURPOSE

BACKGROUND OF THE INVENTION

The present invention relates to an image recording
apparatus such as a copying machine or a printer, and
more particularly to such an image recording apparatus
having a window section for maintenance purpose.

In an image recording apparatus, an original to be
copled and an image sheet for copying the image of the
original are conveyed or transported from the right side
to the left side of the apparatus as viewed from a direc-
tion in which the apparatus is disposed in an orientation
in which it 1s used. To this effect, guide rollers are pro-
vided for conveying the imaging sheet. The guide rol-
lers are rotatably supported on shafts which are an-
chored to a pair of frames of the apparatus disposed in
parallel in the direction normal to the conveying direc-
tion. In a conventional image recording apparatus, a
window section is provided for facilitating maintenance
of the apparatus. Such a window section is provided. in
one or both of the frames which supports the shafts of
the guide rollers.

However, the provision of the window section in that
portion reduces a mechanical strength of the apparatus
and causes to distort one or both of the frames, resulting
that the parallel positional relationship of the two of the
frames is not maintained.

In order to smoothly convey the imaging sheet, the
shafts for supporting the guide rollers are required to be
arranged in parallel to one another. Otherwise, sheet
jamming 1s caused. Particularly, when conveying an
elongated web-like imaging sheet, the sheet is caused to
be wrinkled. Therefore, such problems have been raised
in- the provision of the window section in the frames
supporting the shafts of the rollers. Furthermore, in
order to maintain a minimum mechanical strength, the
size of the window section cannot be made enlarged
more than a predetermined maximum notwithstanding

the fact that the larger the window section be, the more
the maintenance of the apparatus is facilitated.

SUMMARY OF THE INVENTION

In view of the foregoing circumstances, it is an object
of this invention to provide an image recording appara-
tus which is provided with a large area window section
for the maintenance purpose, yet providing a sufficient
mechanical strength of the apparatus.

In order to achieve the above and other objects, there
is provided an image recording apparatus for recording
an image of an originai on an image recording medium,
said apparatus comprising:

a pair of support plates disposed in spaced-apart rela-
tion and in parallel with each other;

rollers rotatably bridged between said pair of support
plates for conveying the recording medium, each of said
rollers having its own axis about which said roller ro-
tates and said axis exténding in a direction orthogonal to
said pair of support plates;

a casing for accommodating said pair of support
plates, said casing having a wall in parallel with said axis
and said wall having a window.

BRIEF DESCRIPTION OF THE DRAWING
In the drawings: | |
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FIG. 1 1s a perspective view showing an image re-
cording apparatus according to an embodiment of the
present invention;

F1G. 2 is a schematic elevational view showing an
image recording apparatus according to the present
invention; and

FIG. 3 15 a perspective view showing a frame of the
image recording apparatus according to the embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A preferred embodiment of this invention will be
described below with reference to FIG. 2.

FIG. 2 shows an image recording apparatus capable
of performing a full-color copying. This apparatus em-
ploys a transfer type image recording mediums as de-
scribed in U.S. Pat. No. 4,399,209. The transfer type
image recording mediums, such as a photosensitive
sheet, which comprises a microcapsule sheet (first
image recording medium) and a developer sheet (sec-
ond 1mage recording medium). More specifically, in the
transfer type recording mediums, the developer mate-
rial is coated on a separate substrate as a separate devel-
oper or copy sheet. The first image recording medium
comprises a photosensitive pressure-sensitive recording
medium provided with microcapsules which encapsu-
late therein a first material (chromogenic material or
dye precursor) having first and second phases depen-
dent on light exposure. The second image recording
medium comprises the developer medium provided
with a second material (developer material) which pro-
vides an output image upon reaction with the first mate-
rial. Such image recording medium is disclosed in, for
example, U.S. Pat. No. 4,399,209. |

As shown in FIG. 2, the image recording apparatus
40 generally includes an exposure unit 19 having an
exposure stand and a pressure developing unit 20. An
exposure zone of the exposure unit 19 is positioned quite
adjacent to a developing zone of the pressure develop-
ing unit 20 as shown. This closely adjacent positional
relationship is advantageous in that a length of a non-
ireated or margin section of an elongated web-like mi-
crocapsule sheet 37, the margin being positioned be-
tween a leading pressure developing section of the sheet
37 and the following exposure section thereof, can be
minimized, so that the sheet 37 is efficiently used. Such
closely adjacent arrangement between the exposure
zone and the developing zone will render the entire
apparatus 40 compact.

Further, a light shielding partition plate 36 is disposed
in the apparatus to divide the internal space of the appa-
ratus into two chambers. That is, an optical system
briding from the light source to the exposure unit is
disposed within the chamber whereas other requisite
units such as the pressure devoping and thermal fixing
units are disposed within another chamber.

An elongated web-like microcapsule sheet 37 is
wound around a cartridge shaft 14, and is retained in a
microcapsule sheet cartridge 13 that is detachably dis-
posed at a position immediately below an original sup-
port stand glass 2 and is formed with a bottom opening.
The exposure unit 19 is disposed below the sheet car-
tridge 13 at a downstream side thereof. The sheet 37
passes through a number of rollers and the pressure
developing unit 20, and a leading end of the sheet 37 is
attached to a take-up shaft 25 positioned beside the

sheet cartridge 13.
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Between the sheet cartridge 13 and the exposure unit
19, feed roller 15 and a barrel roller 17 are rotatably
provided at a vertical sheet path for guide travel of the
sheet toward the exposure unit. The microcapsule sheet
37 1s transported by a driving unit, such as a motor (not
shown). At the downstream side of the exposure unit 19,
there is provided the pressure developing unit 20 which
includes a small diameter roller 21 and a backup roller
31.

At a lower portion of the apparatus 40, there is pro-
vided a developer sheet cassette 32 for storing therein a
stack of developer sheets 38. Immediately above the
cassette 32, a sector roller 33 is provided to feed the
uppermost developer sheet 38 toward the pressure de-
veloping unit 20. Between the cassette 32 and the pres-
sure developing unit 20, a roller 34 and a resist-gate 35
are provided so as to align leading edge of the devel-
oper sheet 38.

At downstream side of the pressure developing unit
20, a pair of feed rollers 22 are provided so as to feed the
sheets fed out from the developing unit 20 at a given
speed. At downstream side of the feed rollers 22, a
separation roller 23 is provided at which the microcap-
sule sheet 37 is separated from the developer sheet 37.
The separated microcapsule sheet 37 is taken-up by the
above mentioned take-up shaft 25 through a meander
travel control roller 24. On the other hand, thermal
fixing unit 30 is provided at the downstream side of the
separation roller 23. The thermal fixing unit 30 includes
a hollow heat roller 29 in which a heater element 30 is
disposed. Further, a developer sheet feed roller 28 is
provided to feed the image fixed developer sheet 38
toward a discharge tray 27.

Next, an optical system and optical path in the copy-
ing machine 40 will be described. As shown, the appara-
tus 40 has its top plate portion provided with a stand
cover 1 and the original support stand glass 2. The
original support stand glass 2 is formed of a light trans-
missive material and is movable in the horizontal direc-
tion and on which a desired original (not shown) is to be
placed with image face down. At the upper one side
section (right side in FIG. 2) of the apparatus 40, fixedly
provided is a light source including a linear halogen
lamp 3 extending in the direction perpendicular to the
moving direction of the original support stand glass 2,
and a semicylindrical reflector 4 disposed to surround
the lamp 3. The light source emits a linear-line light ray
to the original support stand glass 2.

Therefore, the light emitted from the halogen lamp 3
can be sequentially irradiated onto the entire surface
over the region from the one to another ends of the
original support stand glass 2 in accordance with the
horizontal movement of the glass 2. The light from the
light source passes through the transparent original
support stand glass 2 and is reflected upon the original
mounted thereon. The original support stand cover 1
which covers the top surface of the glass 2 is provided
in order to prevent this light from leakage out of the
apparatus.

To irradiate the light from the halogen lamp 3 onto
the original at a high efficiency, a flat reflector 5 is
disposed on one side of the light source. The flat reflec-
tor 3 is disposed to reflectingly direct lights which are
not directed toward the original from the light source
and concentrate such reflected light onto the original.

At another side of the halogen lamp 3 there are pro-
vided a fan 6 and a louver 7 for introducing an external
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air into the apparatus. Accordingly, air is effectively
impinged onto the light source to cool the same.

A filter 8 is disposed below the the light source unit
including the halogen lamp 3. A lens unit 9 is provided
further below the filter 8. Light emitted from the halo-
gen lamp 3 and reflected upon the original placed on the
original support stand glass 2 passes through the filter 8
and enters the lens 9. The filter 8 alters the light trans-
missive characteristic in accordance with the sensitivity
characteristics of the microcapsule sheet 37, to thereby
adjust the color tone of a copied output image. The lens
9 1s fixedly secured to a lens mounting plate 10, and fine
angular adjustment of this lens with respect to a lgiht
path 1s achievable.

A parr of reflection mirrors 11 are provided below
the lens 9. The condensed lights passing through the
lens 9 change their direction by 180 degrees (completely
reverse direction) by the two reflection mirrors 11, and
the thus oriented lights impinge on the microcapsule
sheet 37 closely contacting the bottom of the exposure
table 19 to form the latent image thereon. The two
reflection mirrors 11 are securely mounted on a plate
12. The mirror mounting plate 12 is fixedly secured to
the main frame 41 of the apparatus 40, so that the adjust-
ment of the length of the light path and focusing adjust-
ment can be effected by fine adjustment of the position
of the mirror mounting plate 12. The original (not
shown), the filter 8, the lens 9, the pair of reflection
mirrors 11 and the exposure table 19 define a U-shape or
J-shape light path in combination. That is, the optical
path is bent into U-shape or J-shape so as to have a first
vertical path directing downwardly, a second path di-
recting horizontally and a third path directing up-
wardly. At the first optical path, a light reflected from
the original is oriented downwardly, and at the third
path the reflected light is directed toward the imaging
surface of the photosensitive pressure-sensitive record-
ing medium at the exposure zone, and the reflection
mirror unit is disposed at the second optical path ex-
tending in horizontal direction. As a result, the mirror
mounting plate 12 is adjustably movable in a direction
parallel to the light path passing through the lens 9.
Further, when the mirror mounting plate 12 is verti-
cally moved by a certain distance, the total light path
distance is increased by a distance twice as long as the
certain distance, yet focussing position at the exposure
zone is maintained unchanged, since these mirrors can
be moved in a direction parallel with the optical axis.

Operation of the copying apparatus will be described.

The microcapsule sheet 37 taken out from the open-
ing of the cartridge 13 is fed by the feed rollers 15 and
guided by the barrel roller 17. The sheet 37 then travels
beneath the exposure table 19 while contacting a lower
face of the exposure table 19 where original image car-
rying light is applied to the sheet 37, so that a latent
image is formed on the sheet 37.

More specifically, the original support stand cover 1
is lifted up for mounting the original on the original
support stand. glass 2. Then, when a start button (not
shown) is depressed, the original support stand glass 2 is
moved rightwardly to a position where the leftmost
edge of the glass 2 is irradiated by the light from the
light source 3. The original support stand glass 2 is then
moved leftwardly at a constant speed while being irra-
diated by the light from the halogen lamp 3. The light
emitted from the halogen lamp 3 is reflected upon the
original, and the reflected light passes through the filter
8 and lens 9 and is reflected upon two reflection mirrors
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11. The last reflected light is finally directed toward the
microcapsule sheet 37 which is located under the expo-
sure table 19 to form the latent image on the sheet 37. At
this time, the microcapsule sheet 37 is leftwardly moved
under the exposure table 19 at the same speed as the
speed at which the original support stand glass 2 moves.

The sheet 37 is then fed into the pressure developing
unit 20. The developer sheets 38 are fed out one by one
by the sector or woodruff roller 33, and each sheet 38 is
fed to a sheet inlet of the pressure developing unit 20
after leading edge of the sheet 38 is aligned by devel-
oper sheet rollers 34 and the resist-gate 35. At the pres-
sure developing unit, the sheet 37 is brought into facial
contact with the developer sheet 38. The microcapsule-
carrying surface of the microcapsule sheet 37 on which
a latent image is formed is in facial contact with the
developer-coated surface of the developer sheet 38 at a
position inside the pressure developing unit 20, and
these superposed sheets are pressed together by the
small roller 21 and the backup roller 31. Unexposed

microcapsules are ruptured under the applied pressure
to thereby form an output image on the developer sheet
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38 because of the reaction of chromogenic material with

the developer material.

Both the microcapsule sheet 37 and the developer
sheet 38 are fed out of the pressure developing unit. The
microcapsule sheet 37 and developer sheet 38 leaving
the pressure developing unit 20 are fed out by the feed
rollers 22 and are separated by the separation roller 23,
. the former sheet 37 directing upward and the latter
sheet 38 directing in the straight direction.

Thereafter, the developer sheet 38 is subjected to
thermal fixing in the thermal fixing unit 30 and is then
discharged onto the discharge tray 27 with its image
surface up. The microcapsule sheet 37 leaving the pres-
sure developing unit 20 and passing through the separa-
tion roller 23 and the meandering control roller 24 is
wound around the take-up shaft 25. When the move-
ment of the original support stand glass 2 is stopped at
a second position where another edge (right side in
FIG. 2) of the glass 2 confronts the the light source, the
copying of the original is completed and the halogen
lamp 3 is turned off.

In the above described apparatus, the take-up shaft 25
and the various kinds of guide rollers, such as the rollers
15, the barrel roller 17 are rotatably supported on frame
plates 42 and 43 of a frame assembly 39 disposed in
spaced-apart relation and in parallel with each other.
Both ends of the cartridge shaft 14 are connected to roll
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supporting shafts (not shown) each provided on each of 50

the frame plates 42 and 43, detailed description of which
1s disclosed in copending U.S. patent application Ser.
No. 281215 (corresponding to Japanese Utility Model
application Nos. 62-191014 and 62-17646) entitled
“IMAGE RECORDING APPARATUS FEASIBLE
FOR REPLACEMENT OF IMAGE RECORDING
MEDIUM?” by Tsuyoshit SUZUKI ET AL. The frame
assembly 39 further includes, as shown in FIGS. 2 and
3, a partition plate 36. The partition plate 36 serves not
only to divide the internal space of the apparatus into
two chambers, one accommodating an optical unit and
the other accommodating the remaining units but also
to reinforce the frame plates 42 and 43. |

As shown in FIG. 1, the frame assembly 39 is accom-
modated in a casing 50. A face 50a of the casing S0 is
provided with a window section 51 and a door 41 which
is coverable the window section 51. As is apparent from
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the drawings, the window section 51 is provided in the
face where no plates or shafts are attached, so that with
the opening of the door 41, the entire conveying path
for the developer sheet 38 is exposed. As such, the
operability of the apparatus for its maintenance is
greatly improved. Although not shown in the drawings,
there is also a door at the opposite side of the face 50a
to ensure the maintenance of the optical unait.

As described above, according to this invention, a
large window section is provided to facilitate the main-
tenace of the apparatus and relieve a user of the trouble-
some operation involved in the maintenance. Further,
since no opening needs to be formed in that side of the
frame of the apparatus which supports rollers, the me-
chanical strength of that side will not be weakened, thus
preventing the rollers or the like from being deformed
or shaking. This further prevents the imaging sheet in
motion from wrinkling or being jammed.

While the invention has been described with refer-
ence to specific embodiment thereof, it would be appar-
ent for those skilled in the art that various changes and-
modifications can be made therein without departing
from the spirit and scope of the invention. For example,
the foregoing embodiment concerns the image record-
ing apparatus using the photosensitive pressure sensitive
recording medium. However, the present invention is
also available for other type of recording apparatuses
which record images using tone particles.

What 1s claimed is:

1. An image recording apparatus for recording an
image of an original on an image recording medium,
said apparatus comprising:

a pair of support plates disposed in spaced-apart rela-

~ tion and in parallel with each other; |

rollers rotatably bridged between said pair of support
plates for conveying the recording medium, each
of said rollers having its own axis about which said
roller rotates and said axis extending in a direction
orthogonal {o said pair of support plates;

a casing for accommodating said pair of support
plates, said casing having a wall in parallel with
said axis and said wall having a window.

2. An 1image recording apparatus as defined in claim
1, further comprising a door pivotally secured to said
casing to cover said window.

3. An image recording apparatus as defined in claim
2, further comprising a partition plate having two ends
connected to said pair of support plates, said partition
plate dividing a space defined by said pair of support
plates into a first chamber and a second chamber.

4. An image recording apparatus as defined in claim
3, further comprising:

a light source for irradiating light onto said original;

an exposure unit for exposing said image recording
medium to light to form a latent image on said
image recording medium;

an optical unit for receiving light reflected from said
original and directing the light toward said expo-
sure unit; and

a developing unit for developing said latent image to
provide a visible image.

5. An image recording apparatus as defined in claim

4, wherein said light source, said exposure unit and said
optical unit are accommodated 1n said first chamber and
said developing unit is accommodated in said second

chamber.
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